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SSkin photoaging is the result of multiple 
complex intrinsic and extrinsic factors. Intrinsic 
factors are due to a genetically induced 
process with largely unknown mechanisms, 
while ultraviolet radiation and environmental 
pollutants, particularly hydrocarbons, to be the 
most prominent extrinsic factors.1–3 Photoaged 
skin appears lax and dry with wrinkles, deep 
furrows, tactile roughness, pigment irregularity, 
erythema, atrophy, and telangiectasia.4 
Currently, patients achieve a more youthful and 
revitalized appearance through a variety of facial 
rejuvenating procedures. However, these facial 
procedures might create an abrupt contrast 
between the rejuvenated face and other parts of 
the body, such as the neck.

Options currently available to improve the 
appearance of the neck include injectable 
dermal fillers, neurotoxins, chemical peels, 
photodynamic therapy, intense pulsed light, 
and a variety of lasers, including the 595nm 
pulse dye laser, 1927nm thulium laser, 755nm 
alexandrite laser,  microfocused ultrasound 
with visualization (MFU-V), radiofrequency, 
non-ablative fractionated lasers, and ablative 
fractionated lasers alone or in combination.5–17 
An effective antiaging topical product would offer 
complementary treatment for these cosmetic 
procedures, to help boost and maintain the results 
of these procedures. Little clinical data have been 

generated to support the efficacy of commercially 
available cosmeceuticals specifically design for 
the neck area.8,9,12,13,18

Hyaluronic acid (HA) is a major naturally 
occurring component of the dermis and 
epidermis.19 HA creates volume and turgor 
of the skin through water attraction into the 
extracellular matrix, binding up to 1000 times its 
volume in water, to promote tissue hydration.20 
Moreover, studies have shown that HA increases 
the production of Collagen 1 and 3 through 
mechanical stretching of fibroblasts by the 
hydrating effect of HA on extracellular matrix.21, 22 
Progressive reduction of HA with age represents 
one of the most prominent contributors to the 
morphology of photoaged skin.23 

Oxidative stress is another factor for aging 
of the skin. Antioxidants, such as niacinamide, 
vitamin E, green tea, and other botanical 
extracts, have shown to prevent cellular or 
structural damage in the skin.24, 25 Another class of 
cosmeceuticals includes bioactive peptides, such 
as palmitoyl pentapeptide-4, which has been 
showed in vitro to simulate collagen and clinical 
studies have shown improvement in signs of 
aging (e.g., wrinkle and fine line reduction).26,27 

As such, replenishing the dermis and epidermis 
through HA, antioxidants, and peptides is 
an intuitive approach to reverse the signs of 
photoaging and to prevent further deterioration. 
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TABLE 1. Fitzpatrick-Goldman Classification of Wrinkling and Degree of Elastosis Scale.
CLASS WRINKLING SCORE DEGREE OF ELASTOSIS

1 Fine wrinkles 1–3 Mild (fine textural changes with subtly accentuated 
skin lines)

2 Fine- to moderate-depth wrinkles, 
moderate number of lines 4–6

Moderate (distinct popular elastosis [individual 
papules with yellow translucency under direct 
lighting] and dyschromia)

3 Fine to deep wrinkles, numerous lines, 
with or without redundant skin folds 7–9

Severe (multipapular and confluent elastosis 
[thickened yellow and pallid] approaching or 
consistent with cutis rhomboidalis)

In this study, the investigators assessed the 
efficacy and safety of a novel serum containing 
fractionated hyaluronic acid, peptides and 
antioxidants to determine if a combination 
of this novel serum and cream can improve 
photodamage on the neck. 
 
METHODS

This was a prospective, randomized, double-
blind, placebo-controlled, institutional review 
board (IRB)-approved clinical trial that was 

conducted in accordance with the Declaration 
of Helsinki and the International Conference on 
Harmonization. After obtaining informed consent, 
31 subjects over the age of 18 with moderate-
to-severe neck wrinkling corresponding to at 
least a Grade 2 in wrinkles and score of 4 in 
elastosis on the Fitzpatrick-Goldman wrinkle 
scale (Table 1) were enrolled. Subjects were 
excluded if they were pregnant or breastfeeding; 
had a microdermabrasion on their face or neck 
within the previous one month; had treatment 

with chemical peel, a non-ablative laser, light, 
radiofrequency, or ultrasound treatment on their 
face or neck within the previous three months; 
had a dermabrasion and/or ablative laser 
treatment on their neck within the previous six 
months; subjects using any topical imiquimod, 
5-fluorouracil, or diclofenac on their neck within 
three months prior to or during the study period; 
had applied any topical products known to 
rejuvenate the skin, such as products containing 
vitamins A, C, or E derivatives, alpha-hydroxy 
acids, or salicylic acids within the previous two 
weeks or at any time during the trial; or had any 
pre-existing dermatological condition in the neck 
region.

Twenty subjects were randomized to receive 
the active cream and serum system (TPX) 
(Replenix Pure Hydration hyaluronic acid serum 
and Replenix Neckletage cream, Topix® in West 
Babylon, New York), while 11 subjects were 
randomized to receive the vehicles alone in 
serum and cream format. The test products were 
applied twice daily for a period of 60 days, with 
follow-up visits conducted at Day 30 and Day 60. 
Subjects were directed to wash the neck with 
a non-alpha hydroxy acid gentle cleanser, then 
to apply the hyaluronic acid serum or placebo 
serum to the entire neck and wait for this to 
dry, and then apply the cream or placebo cream 
to the entire neck. Subjects were requested 
to perform this procedure in the morning and 
the evening. In the morning, the final step 
was to apply a sunscreen containing zinc oxide 
with SPF 30 or higher. Baseline and follow-up 
photography were obtained utilizing the Canfield 
Vectra 3-dimensional imaging system (Canfield 
Scientific in Parsippany, New Jersey).

The first five subjects who volunteered for 
the histological evaluation underwent pre- and 
post-treatment biopsies. Prior to initiating the 
treatment, a punch biopsy of the neck was 
performed using a 2-mm circular blade. Sixty 
days later, a post-treatment biopsy was taken 
from the neck for comparison. After biopsy, 
samples were immediately transferred to 10% 
formalin in preparation for further histological 
processing. Pre- and post-treatment paraffin 
embedded tissue samples from the neck of five 
subjects were analyzed. The following stains 
were performed on every sample: Hematoxylin 
and Eosin (H&E), Masson’s Trichrome, Verhoeff 
van Gieson, and elastin stains. Pre- and post-
treatment tissues were stained on the same slide, 
to minimize staining variability

FIGURE 1. A) Before and B) after 60 days of treatment with active serum and cream
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Subjects, evaluating investigators, and 
evaluating dermatopathologist were blinded. 
Neck wrinkling was assessed by the blinded 
evaluator at baseline and at the last visit via 
the Fitzpatrick-Goldman wrinkle scale. The 
blinded evaluator also assessed percentage of 
improvement in rhytids, skin texture, laxity, 
dyschromia, and erythema at each follow-up visit 
based on a 6-point scale (1=worse, 2=1–25% 
improvement, 2=26–50% improvement, 3=51–
75% improvement, 4=76–100% improvement). 
Assessments were performed in person and 
used previous photographs as comparison. 
Additionally, a clinician global aesthetic 
improvement scale was done at each follow-up 
visit on a 5-point scale (1=much improved, 
2=improves, 3=no change, 4=worse, 5=much 
worse). At Day 30 and 60, subjects completed a 
questionnaire regarding the effectiveness and 
tolerability of the treatment regimen. Local 
tolerability including erythema, burning/stinging, 
dryness, peeling, and tenderness on the neck was 
assessed by the investigator using a 4-point scale 
(0=none, 1= mild, 2= moderate, and 3=severe) 

Statistical analysis was conducted on an 
intent-to-treat basis (all randomized subjects 
with at least one follow-up visit were included). 
All statistical tests were two-tailed student’s t-test 
and interpreted at a five-percent significance 
level. Statistical evaluation was performed with 
Microsoft Excel 2013.  
 
RESULTS

A total of 31 subjects, 30 female and one 
male, were enrolled in the study. The mean age 
of the subjects was 62.15 ± 7.18 (range 47–77) 
(Table 2). One patient who received the active 
product did not complete the final follow-up visit, 
otherwise, all the other 30 patients completed all 
the visits in the study. For the primary endpoints 
of analysis of wrinkling as evaluated by blinded 
clinical investigators, on Day 30, 55 percent of 
subjects applying active product had at least 
a 1- to 25-percent improvement in wrinkling. 
By Day 60, 74 percent of subjects receiving 
the active topical agents had at least a 1- to 
25-percent improvement in wrinkling, and within 
this group, 16 percent had a 26- to 50-percent 
improvement (Figure 1). On Day 30, 50 percent 
of subjects using the active topical agent had a 
1- to 25-percent improvement in laxity. By Day 
60, 68 percent of these subjects noted a 1- to 
25-percent improvement in skin laxity, and of 
these subjects, 11 percent had a 26- to 50-percent 

improvement. In terms of texture, by Day 30 and 
60, 70 percent of patients treated with the active 
product had up to 25-percent improvement in 
texture of the neck, and by Day 60, 79 percent of 
patients had at up to 25-percent improvement 
in dryness of the neck (Figure 2). The vehicle 
topical agents had similar improvements with 91 
percent of patients noticing at mild improvement 
(1–25%) in wrinkling and texture and 63 percent 
noting a mild improvement in skin laxity by Day 

60 (Figures 3 and 4). There was no statistically 
significant difference in improvement of wrinkles, 
laxity, pigmentation, erythema, dryness, and 
texture of the skin between the active and vehicle 
topical agents. 

The clinician tolerability assessment showed 
that the active serum and cream were well 
tolerated without any adverse events. On subject 
questionnaire, 79 percent of subjects noted that 
the wrinkles on the neck were much reduced 

FIGURE 2. A) Before and B) after 60 days of treatment with active serum and cream

FIGURE 3. Change in Fitzpatrick-Goldman Wrinkling and Elastosis scale from baseline to Day 60.
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FIGURE 4. Investigator Assessments of Global Aesthetic improvement, and Investigator Assessed Percent improvement 
in wrinkles, laxity, and texture. 

(mean of 1.05 ± 0.78, where 1=much reduced) 
and a majority of patients were very satisfied 
to satisfied with the active serum and cream 
(mean of 1.42 ± 0.96, where 1=satisfied and 
2=very satisfied) on Day 60. All of the patients 
agreed that the products were convenient and 
easy to use on the neck. In addition, 79 percent of 
subjects who received the active product noted 
that the study products improved hydration of the 
skin on the neck, and 68 percent noted improved 
texture of the neck. All patients noted the study 
product well and reported no adverse effects. 

Five subjects were randomized to have a 
2mm neck punch biopsy on the neck before and 

60 days after treatment, of which four patients 
received the active product and one received 
the vehicle. One of the biopsy samples from 
the subject applying the active topical products 
showed significant improvement in the quality of 
papillary dermal collagen, with some deposition 
of fine, new collagen fibers and significantly less 
dermal solar elastosis in the papillary dermis 
as assessed by a blinded dermatopathologist 
(Figure 5). Trichrome stain demonstrated the 
improvement in the quality of papillary dermal 
collagen and increase in the number of elastic 
fibers in the upper dermis after application of the 
active products (Figure 6). The remaining biopsy 

samples showed minimal to no changes.  
 
DISCUSSION 

Our study demonstrated an improvement in 
neck skin wrinkles, laxity, dyschromia, texture, 
and dryness in 63 percent of subjects who had 
applied the active serum and cream. Moreover, 
these products caused no adverse events, were 
well-tolerated by patients, and all patients stated 
that they were convenient and easy to use as 
part of their skin care regimen on the neck. One 
of the skin biopsies from the neck demonstrated 
improvement in solar elastosis, and new collagen 
and elastic fibers after treatment with the active 
serum and cream. 

The active serum and cream in this study 
is a two-product combination system. The 
active serum is composed of hyaluronic acid 
in varying chain lengths of HA, from longer, 
higher molecular weight molecules, which 
very effectively bind moisture and nutrients to 
the skin, to fully fractionated HA right down 
to the single monomer, which is small enough 
(~360Da) to penetrate the skin easily and also 
acts as an antioxidant28.  Lastly, the peptide 
component contains palmitoyl tripeptide-28 
and palmitoyl pentapeptide-4, whose primary 
function is to support collagen production 
in combination with saccharomyces lysate. 
The active cream contains several powerful 
antioxidants, such as green tea polyphenols, 
niacinamide, apple stem cells, vitamin E, caffeine, 
and pea and botanical extracts.29, 30 This layering 
of antioxidants provides broad spectrum coverage 
across multiple oxidative pathways, providing 
greater protection. This unique serum and cream 
combination improve the hydration of the skin, 
but also targets free radicals and reactive oxygen 
species that are responsible for skin aging and 
have been well-studied in the literature. Some 
of the antioxidant agents, such as green tea 
and vitamin E, also have anti-inflammatory and 
anticarcinogenic properties.24, 25 The body does 
have its own innate antioxidant defense, but 
this reservoir can be depleted under repeated 
stressors.30 Thus, topical antioxidants can protect 
and restore the skin’s defense against oxidative 
damage. 

While both the vehicle and placebo serum and 
cream showed an improvement in photodamage 
on the neck, it could be due to the hydrating 
non-active ingredients present in both agents. 
The carrier vehicles of both products comprise 
a delivery system for the active ingredients and 

TABLE 2. Patient Demographics. 
ACTIVE PLACEBO

Patients 20 11
Age (average) 61.3 years 61.5 years
Sex

Female 19 11
Male 1 0

Fitzpatrick Skin Type:
Type 2 4 5
Type 3 16 5
Type 4 1 1

Baseline Fitzpatrick-Goldman Wrinkle Scale:
Wrinkling 2/Elastosis 4 1 1
Wrinkling 2/Elastosis 5 3 3
Wrinkling 2/Elastosis 6 5 4
Wrinkling 3/Elastosis 7 6 0
Wrinkling 3/Elastosis 8 4 3

Wrinkling 3/Elastosis 9 1 0
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have benefit to the skin in and of themselves as 
a consequence of the supplemental humectants:  
glycerin and sodium PCA, secondary antioxidants, 
and micronutrient sources, such as Leontopodium 
Alpinum Callus Culture Extract (a phyto-stem 
cell supplement). They also contain zinc and 
copper polycarboxylic acids (trace metals that 
are important co-factors for collagen production 
and regulation).  The cream vehicle also contains 
biomimetic ceramides, a mixture of ceramides 
similar to the lipid profile found in healthy 
skin, which help maintain an effective barrier, 
preventing transepidermal water loss (TEWL) 
and allowing the skin to undergo homeostasis 
with regard to self-repair at a higher rate. These 
properties might have explained why both the 
active and placebo groups showed improvement 
in neck wrinkles and texture. 

Furthermore, it is difficult to assess the 
improvement of a topical agent because these are 
usually subtle effects that might be difficult to 
capture; other studies have reported issues.28, 31,32 

Additionally, the grading scale used to measure 
efficacy was not sensitive enough to detect 
differences between the active group and the 
placebo group. Our study duration was only 60 
days, which might not have been long enough 
to assess the potential of the active topical 
ingredients to improve skin aging on the neck. 
Lastly, one of the limitations of the study was the 
small sample size. 

Subject reported outcomes have become 
increasingly valued in clinical trials. Our study 
showed that the majority of subjects (19/30) 
noted that their neck felt slightly or more 
youthful, and most reported that the overall 
photodamage on their neck somewhat too much 
improved (20/30) by the end of the study. About 
83 percent of the subjects (25/30) reported that 
they were slightly to very satisfied with the 
treatment, and 67 percent (20/30) noted that 
they would continue using the study products 
for skin pigmentation in the future. In summary, 
there was high patient satisfaction with the use of 
the topical serum and cream in our study.  
 
CONCLUSION

Our prospective, randomized controlled 
trial showed that the novel serum and cream 
showed improvement in skin aging on the neck, 
was well-tolerated by patients, and had a high 
degree of satisfaction from patients, but was not 
statistically significantly better than the vehicle. 
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